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Abstract
This paper investigates empirically the determinants of air quality in a
large cross-section of countries. We assess air quality by sulfur emissions
and, following the literature, we consider three different groups of deter-
minants: economic, political and cultural. We confirm the existence of an
EKC for sulfur (inverted-U shaped relation between wealth and pollution).
Political determinants are proxied by ethnic or religious fractionalization
indexes and the country’s legal origin (we consider five possible legal ori-
gins: English common law, French civil law, German civil law, Scandina-
vian legal system and Socialist legal system). Cultural determinants are
assessed by the percentage of a country’s population that belongs to one
of the three main religions (Catholic, Muslim or Protestant). Our goal
is to establish the economic, political and cultural profile of a country
that manages to be efficient in providing good air quality. We conclude
that a country will provide higher air quality if it has one or more of the
following characteristics: it is ethnic and/or religious homogeneous, it has
a German or Scandinavian legal tradition; it is Protestant.
Keywords: Air quality, political determinants, cultural determinants,
environmental efficiency.





Given the current debate on global warming, air quality and other serious en-
vironmental problems, a better understanding of the determinants of national
environmental performance is of great relevance to policy making.
There is a vast literature on the economic determinants of environmental
quality. Literature on public goods provision and institutional quality have
been a starting point for addressing the implications of other determinants on
the provision of environmental quality.
Alesina et al. (1999) [1] develop a theoretical model that establishes a link
between heterogeneity of preferences across ethnic groups and the provision of
public goods. The paper concludes that shares of spending on productive pub-
lic goods are inversely related to ethnic fragmentation. Baldwin and Huber
(2010) [3] also study the implications of heterogeneity across groups on public
goods provision. The authors use two measures of heterogeneity - cultural and
economic - and study which one is most problematic to good governance. Cul-
tural differences are assessed by ethnic-linguistic fractionalization. The authors
find no robust relation between public goods provision and this diversity index.
However, between group economic inequality is found to have a large, robust
negative relationship with public goods provision.
La Porta et al. (1999) [13] address similar issues, focusing on government
quality. The authors assume different dimensions of government performance.
Among several definitions, La Porta et al. (1999) [13] state that "Government
performance of a given country should be assessed in part by evaluating the
quality of public good provision such as schooling, infant mortality, literacy and
infrastructure" (La Porta et al. (1999) [13], pp. 226). The authors claim that
there are mainly three different theories that explain institutional performance:
economic, cultural and political. They test, empirically, which group of deter-
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minants is more likely to foster government efficiency. They use an extensive
set of variables as proxies for government quality and several variables for each
group of determinants. They conclude that government performance is partially
determined by economic development and that political history is fundamental
to its efficiency. The support for cultural determinants is not as strong as for
the others.
In this paper, we extend the definition of government quality of La Porta
et al. (1999) [13] and assess government efficiency through environmental pub-
lic good provision. Nowadays, environmental quality is truly a crucial sector
for sustainable development, and, therefore, a dimension of government perfor-
mance that should not be neglected. Our measure of the output of public good
provision is air quality.
Why are some countries more successful in the provision of air quality than
others? Following La Porta et al. (1999) [13], we study economic, cultural and
political determinants and study how these different theories explain different
environmental performance across countries, extending the existing empirical
literature. We rely on the literature on public goods provision and institutional
quality cited above to support our hypotheses about the impacts of each group
of determinants. We then explore the data and test the stated hypotheses.
Whitford and Wong (2008) [22] also explore several determinants of envi-
ronmental quality. The authors are particularly interested in environmental
sustainability more than in efficient public good provision. In this sense, we
departure from Whitford and Wong (2008) [22]. Moreover, their study focuses
primarily on democracy and federalism and how these political variables influ-
ence the Environmental Sustainability Index (ESI), which quantifies whether a
country safeguards their resources effectively, in a cross section analysis. Follow-
ing La Porta et al. (1999) [13], we study the effects of three groups of variables:
economic, cultural and political.
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Several other authors have focused on the implications of political variables
to environmental performance. Payne (1995) [16] and Asafu-Adjaye (2008) [2]
argued that democracies do a better job in safeguarding the environment as cit-
izens are free to gather and disseminate environmental information and lobby
their government for stronger environmental support and protection. Li and
Reuveny (2006) [14] found empirical evidence that democracy reduces environ-
mental degradation and supported their findings based on the arguments made
by Payne (1995) [16] and Kotov and Nikitina (1995) [12], who theorize that
democracies are more responsive to the environmental needs of the public than
are autocracies.
Dulal et al. (2008) [9] noted that democracies tend to be associated with
clear and stable property rights, which can provide greater incentives for pro-
tection of natural resources. On the other hand, Dulal et al. (2008) noted that
environmental changes are often realized only after long time periods and, given
that most democratic leaders are often elected for significantly shorter periods
of time relative to autocratic leaders, they suggest that there is an incentive for
democratic leaders to exploit and sell natural resources, as the consequences of
their actions are typically not felt until after they are out of office.
Barrett and Graddy (2000) [4] also concluded that civil and political liberties
improve environmental quality.
Bernauer and Koubi (2009)[5] explore empirically the impact of political
institutions on air quality. The authors conclude that: (i) the degree of democ-
racy has an independent positive effect on air quality, (ii) presidential systems
are more conducive to air quality than parliamentary ones and (iii) labor union
strength contributes to lower environmental quality, whereas the strength of
green parties has the opposite effect.
The purpose of this paper is to look for economic, political and cultural
determinants that can account for the variation in government performance
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regarding the provision of environmental quality. We look for exogenous cross
country variation in each of these groups that can account for the variation in
the public good provision. The provision of environmental quality is assumed
to be another dimension of government performance, adding the provision of
other essential public goods in health or education sectors, as in La Porta et al.
(1999) [13].
In the next Section we describe the theoretical framework and describe the
variables which are used as proxies of each group of determinants. In Section
3 we describe the data. In Section 4 we present and comment on our main
regression results. In Section 5 we conclude.
2 Developing Hypotheses
La Porta et al. (1999) [13] assume different dimensions of government perfor-
mance. One of these dimensions is the efficient provision of essential public
goods, which are, according to the authors, mainly in health and education sec-
tors. Infant mortality and school attainment are used to measure the output of
these public goods.
We extend this definition and consider air quality as an additional output
of public good provision. More precisely, we asses government (in)efficiency in
providing this public good and its determinants. We focus on sulfur emissions.
We look for economic, political and cultural determinants that can account
for the variation in government performance in the provision of public goods in
what the environment is concerned.
Economic theories of institutions suggest that they appear whenever their
benefit surpasses their cost (North (1981) [15]). La Porta et al. (1999) [13],
extend this theory considering that institutions will be efficient whenever the
benefit of this efficiency is larger that its cost. In this sense, we consider that
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governments will be more prone to deliver environment goods whenever this
provision surpasses its costs. Because benefits and costs of public goods pro-
vision are rather difficult to assess, it is assumed that development and wealth
will enhance the demand for environmental public goods.
Because we focus on environmental public goods, we cannot neglect the
strong evidence according to which the environment at first worsens at low
levels of income, but then improves at higher incomes. This is the so-called
Environmental Kuznets Curve (EKC) hypothesis. The large body of empirical
EKC literature started with the seminal work of Grossman and Krueger (1995)
[10], who found an inverted U-shape relationship between per capita income and
pollution concentrations for several chemicals, namely sulfur.1 Following this
literature, for example, Whitford and Wong (2008) [22] test the hypothesis that
as national income increases the Environmental Sustainability Index falls, but
only up to a given point. From this point onwards there is a positive relation
between income and environmental sustainablilty. We assume per capita income
as a measure of wealth and test the hypothesis of an inverted U-shaped relation
between per capita income and pollution.
Political theories of institutions suggest that those in power will shape poli-
cies to stay in power and to collect resources for themselves. If a society is
heterogeneous, more groups will be fighting for power and, therefore, its gov-
ernment will be less efficient. La Porta et al.(1999) [13] use ethnic heterogeneity
as a measure for the existence of conflicting groups. Baldwin and Huber (2010)
[3] also claim that ethnic diversity is believed to make governance more diffi-
cult. Alesina et al. (1999) [1] show that ethnic diversity is inversely related to
public goods provision. We consider ethnic and religious diversity as measures
of heterogeneity. Based on the arguments just presented, we expect that higher
1See e.g., Copeland and Taylor (2004) [7], Stern (2004) [18] and Dasgupta et al. (2002) [8]
for useful surveys on the EKC literature.
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diversity leads to more pollution.
La Porta et al. (1999) [13] sate that "another strategy is to look at the
legal systems, which can be viewed as indicators of the relative power of the
state..."(pp. 224). Whitford and Wong (2008) [22] claim that being a Common
law country has impact on sustainability. Following closely La Porta et al.
(1999) [13], we assume five different legal origins: Common law (English), French
Civil law, German Civil law, Scandinavian law and Socialist law and test the
following hypotheses:
(1) Socialist law, being a manifestation of the state intent to create institu-
tions to maintain its power, will be detrimental to government performance;
(2) Civil law, introduced by two of the greater statesman ever, Napoleon and
Bismarck, has also been an instrument for increasing the state power. However,
German countries have managed to build professional bureaucracies leading to
much more efficient governance.
(3) Scandinavian law has a clear interventionist dimension but, as in the
German civil law, the professional bureaucracy supported in professional civil
servants points to a more efficient government.
(4) Common law tradition was built as an intent from the English aristocracy
to limit the power of the sovereign. Common law tradition limits rather than
enhances the power of the state. We expect that this type of legal origin has a
positive impact on air quality.
Summarizing, we expect that pollution, as a measure of government ineffi-
ciency in terms of public good provision, is higher in socialists countries, lower
in German, Scandinavian and Common law countries and will have intermediate
levels in French Civil law countries.
Cultural theories state that beliefs and ideas that are pervasive and spread
across society can be called culture. In this sense, depending on the beliefs
and ideas of the society, culture can lead to better or worse government. As
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in La Porta et al. (1999) [13], we use as proxy for the cultural determinants
which influence government performance, the percentage of the population that
belongs to a different religion. We consider four religious groups: Catholic, Mus-
lim, Protestant and All Others. Hierarchical religions (like Catholic, Muslims,
Greek or Russian orthodox) tend to diminish trust among peers contrary to less
hierarchical religions such as Protestants. Trust in strangers facilitates collective
action and hence makes it easier to decide about public good provision. Hayes
and Marangudakis [11] show that Catholics have been less efficient in protecting
the environment than liberal Protestants. We expect that Protestants perform
better than all other religions in terms of our dependent variable.
We control for other variables which proxy the country’s level of develop-
ment, besides income level, and make sure that all other impacts are robust
when we introduce these development factors. If development fosters the de-
mand for environment goods, then OECD countries should have less pollution
than others. Because we are talking about a very particular type of good, en-
vironmental quality, we have to be aware of the pressure that industrialization,
house appliances, urban concentration and all sort of development indicators
might have on air pollution. Electricity consumption is used as a measure of
environmental stress and we expect it to have a positive relation with our de-
pendent variable. Finally, we use life expectancy, a non economic variable, as
another proxy for the level of development. We want to test a non economic
variable as a proxy for the level of development. We expect it to have a negative
impact on pollution.
Combining the environmental, economic, political and cultural variables just
described, we estimate the following model:
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Si = β0 + β1 {Economic V ariables}+ β2 {Political variables}+ β3 {Cultural variables}+
+β4 {Other control variables}+ ei
where Si is the log of per capita sulfur emissions in country i.
3 Data
Our analysis is conducted with a data set on sulfur emissions and its determi-
nants just described in a sample that goes from 132 to 208 countries, depending
on the variable considered. Whenever possible we have used the average of
the decade 2000. However, in some cases, there was not available data. In
such cases, we have used information regarding the available year of the decade
(always from 2000’s). Table A summarizes the definitions and sources of all
variables.
Table A - Data information
Variable Definition Source N. obs.
S Per capita sulfur emissions Stern (2005) 170
ETHFRAC Ethnic fractionalization: Alesina et al. (1999) 186
0 to 1 (more heterogeneous society)
RELFRAC Religious fractionalization: Alesina et al. (1999) 204
0 to 1 (more heterogeneous society)
LEG OR Dummies for legal origin of each country La Porta et al. (1999) 199
RELIGION Catholic, Muslim, Protestant La Porta et al. (1999) 183
and All Other Religions(% of population, 1980)
GDPpc Real per capita GDP WDI (2007) 185
OECD Dummy for OECD country OECD 208
ELEC CONS Electric power consumption(KWh per capita) WDI (2007) 132
LIFE EXP Life expectancy at birth (years) United Nations (2010) 186
(HDI component)
4 Results
Results are presented in this section. We always control for income per capita
and income per capita squared. We are simultaneously controlling for economic
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determinants and testing the existence of an EKC relation for sulfur emissions.
Table 1



















lnGDPpc 2.304799∗∗∗ 2.242941∗∗∗ 2.846218∗∗∗ 2.764059∗∗∗
(0.000) (0.000) (0.000) (0.000)
lnGDPpc2 −.1104762∗∗∗ −.1105192∗∗∗ −.1485884∗∗∗ −.1470165∗∗∗
0.002 0.001 0.000 0.000
n 153 157 149 149
R2 0.4617 0.4514 0.4291 0.4242
F-test 24.07 24.16 16.63 16.13
(0.0000) (0.0000) (0.0000) (0.0000)
Notes: Significance levels in parentheses. ∗∗∗ Statistically significant at 1%, ∗∗ Sta-
tistically significant at 1%, ∗ Statistically significant at 10%.
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Table 1 (cont.)



























Notes: Significance levels in parentheses. ∗∗∗ Statistically significant at 1%, ∗∗ Sta-
tistically significant at 1%, ∗ Statistically significant at 10%.
Table 1 presents the results concerning political and cultural determinants.
Our results confirm the existence of an EKC in all six regressions, confirming
the existence of an inverted-U shape relationship between pollution and per
capita income.
Regression (1) and (2) test the influence of political variables on sulfur emis-
sions. We find that ethnic diversity has a positive impact on sulfur emissions,
i.e., it is harmful for the environment. Also, Socialist countries perform worse
than countries with English legal tradition. On the other hand, countries with
German legal systems perform better than Common law ones. When we test
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religious fractionalization instead of ethnic fractionalization (regression (2)), the
results regarding legal systems hold but the fractionalization index is not found
to be significant.
Regressions (3) and (4) test the effect of religion on sulfur emissions. We find
that Muslim countries perform worse than Protestant ones in what air quality is
concerned. The same holds for countries that are neither Muslim, nor Catholic
nor Protestant. In both regressions, the diversity indexes hold remarkably well.
Regressions (5) and (6) test the joint effect of political and cultural variables.
In regression (5) we use ethnic diversity and in regression (6) we use religious
fractionalization. There is strong evidence that heterogeneous societies perform
worse in terms of air quality: both ethnic and religion fractionalization indexes
have a positive impact on emissions. Following our previous results and also
the developing hypotheses we can confirm that countries with a Socialist legal
origin perform worse than English Common law ones, but countries with a
German legal tradition are more efficient in terms of environmental quality than
English ones. On the other hand, both Muslim countries and countries that do
not profess one of the three main religions (Catholic, Muslim or Protestant)









legor_fr_lp −.2743564 −.1929484 .1251294 .1666132
(0.154) (0.235) (0.275) (0.2195)
legor_so_lp .0710814 .0292752 .6775633∗∗∗ .6435627∗∗∗
(0.412) (0.462) (0.0065) (0.0065)
legor_ge_lp −1.042649∗∗∗ −1.131799∗∗∗ −1.307256∗∗∗ −1.397549∗∗∗
(0.000) (0.000) (0.001) (0.000)
legor_sc_lp −1.47232∗∗∗ −1.33832∗∗∗ −.6898889 −.6676788
(0.000) (0.000) (0.1135) (0.134)
cath80_t07 .00670 .0099929∗ .0028608 .0040138
(0.135) (0.061) (0.273) (0.21)
musl80_t07 .0115033∗∗ .0159349∗∗∗ .0101538∗∗ .0119654∗∗∗
(0.032) (0.0075) (0.013) (0.008)
nocpm_t07 .0106673∗ .0118604∗∗ .0091293∗∗ .0096915∗∗
(0.052) (0.037) (0.030) (0.022)
lnGDPpc 5.272047∗∗∗ 5.399172∗∗∗ 2.70941∗∗∗ 2.681507∗∗∗
(0.000) (0.000) (0.000) (0.000)
lnGDPpc2 −.3086941∗∗∗ −.3198537∗∗∗ −.1212289∗∗∗ −.1210738∗∗∗
(0.000) (0.000) (0.001) (0.001)





n 117 118 147 148
R2 0.5191 0.5303 0.5179 0.5164
F-test 12.04 14.46 18.19 17.84
(0.0000) (0.0000) (0.0000) (0.0000)
Notes: Significance levels in parentheses. ∗∗∗ Statistically significant at 1%, ∗∗ Sta-
tistically significant at 1%, ∗ Statistically significant at 10%.
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Table 2 (cont.)





legor_fr_lp .1088052 .1834366 −.1584041 −.1298109
(0.305) (0.198) (0.273) (0.309)
legor_so_lp .4674164∗∗ .4140147∗ .3315619 .3046905
(0.050) (0.064) (0.143) (0.155)
legor_ge_lp −1.228489∗∗∗ −1.35078∗∗∗ −1.006135∗∗∗ −1.04293∗∗∗
(0.001) (0.000) (0.000) (0.000)
legor_sc_lp −.5040043 −.4275405 −1.580218∗∗∗ −1.444607∗∗∗
(0.193) (0.237) (0.000) (0.000)
cath80_t07 .0005792 .002432 .0097238∗ .0114471∗∗
(0.450) (0.307) (0.0575) (0.039)
musl80_t07 .0072369∗ .0102356∗∗ .0151375∗∗∗ .0172437∗∗∗
(0.0545) (0.017) (0.0065) (0.008)
nocpm_t07 .007326∗ .0082059∗∗ .0134604∗∗ .0140436∗∗
(0.069) (0.047) (0.018) (0.015)
lnGDPpc 2.03384∗∗∗ 1.965053∗∗∗ 5.457749∗∗∗ 5.529549∗∗∗
(0.001) (0.001) (0.000) (0.000)
lnGDPpc2 −.0866693∗∗ −.084995∗∗ −.3083885∗∗∗ −.3148462∗∗∗
(0.020) (0.018) (0.000) (0.000)






n 147 148 117 118
R2 0.5007 0.4988 0.5470 0.5534
F-test 15.01 15.57 19.73 18.39
(0.0000) (0.0000) (0.0000) (0.0000)
Notes: Significance levels in parentheses. ∗∗∗ Statistically significant at 1%, ∗∗ Sta-
tistically significant at 1%, ∗ Statistically significant at 10%.
Table 2 shows regression results when we control for the level of electric
power consumption, life expectancy and for the fact of being an OECD country.
These variables can be seen as good indicators of the level of development.
There is empirical evidence that electric power consumption increases sulfur
emissions, higher life expectancy at birth meaning more development implies
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less emissions and being an OECD country has a positive impact on air quality
in terms of sulfur. In these 8 regressions we can still conclude that: (i) the
EKC holds for sulfur whatever are the variables included in the regressions;
(ii) Muslim countries and countries not Muslim, Catholic or Protestant are
consistently less efficient in providing environmental quality; (iii) countries with
Socialist legal origin are worse for environment although this result is not as
robust as the previous ones; (iv) countries with a German legal tradition tend to
perform better than English ones and the same holds for Scandinavian countries
(although the evidence is stronger for German countries).
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Table 3

































Notes: Significance levels in parentheses. ∗∗∗ Statistically significant at 1%, ∗∗ Sta-
tistically significant at 1%, ∗ Statistically significant at 10%.
Finally, Table 3 summarizes all variables previously considered. This allows
us to describe the profile of a less efficient country in the provision of air quality.
A country will produce more sulfur emissions if:
• It has several groups of interest (religion fractionalization is almost signif-
icant at 10%);
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• It has a Common law tradition instead of a German or Scandinavian one
(both German and Scandinavian legal origins are robustly significant with
better perfomance in terms of air quality than English ones):
• It is non-protestant (all religions considered are statistically significant
with worse performance than Protestants);
• It has high levels of electric power consumption;
• It has low levels of life expectancy at birth.
5 Further Work
We have found that political variables, such as legal origin, and cultural vari-
ables, such as religion, influence the provision of air quality, in particular sulfur
emissions. Moreover, empirical evidence confirms the existence of an EKC for
sulfur, confirming the existing literature. According to our results a country
with Socialist legal origin and a high percentage of Muslims has higher levels of
pollution (red EKC in Chart 1) than a country with Scandinavian legal origin
and predominance of Protestants (green EKC in chart 1).
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Chart 1
We will extend our work and test not only the impact of political and cultural
determinants on the level of pollution but also on the turning point of the EKC.
Does pollution in ethnic homogeneous countries start declining for lower levels
of income than in ethnic heterogeneous countries? How does legal origin or
religion influence the turning point of the EKC? What can lead a country from




The literature on the determinants of pollution and on the efficiency of envi-
ronmental public good provision has thus far focused on specific factors. Some
of the literature explores economic variables as the main leading force behind
pollution, others focus on determinants related to political conditions, such as
democracy, corruption, presidential regime, etc. Finally, there is a developing
branch of literature exploring the impact of religious variables on air quality or
pollutant emissions. A big picture on air quality determinants is still missing.
Our first contribution with this paper is to gather all these determinants
and test its robustness when the different types of determinants are considered
in simultaneous. Following La Porta et al. [13], we use the level of sulfur
emissions as a measure of efficiency in the provision of environmental goods and
group its possible determinants into three cathegories: economic, political and
cultural. Our main concern is to determine the economic, political and cultural
19
characteristics of an efficient country in the provision of air quality.
We use a large cross-section sample of heterogeneous countries and OLS
estimation with robust standard errors. We conclude that:
• There is also a consistent and robust positive relation between ethnic
diversity and environmental quality: more ethnic diversity promotes more
pollution, therefore, less environmental quality. The results concerning
religious fractionalization point in the same direction but are less robust.
• Countries with Scandinavian or German legal origins tend to perform
better than Common law countries regarding environmental quality.
• Socialist countries or countries that descend from a Socialist tradition tend
to perform worse than Common law countries.
• Muslim countries or countries that are neither Catholic, nor Muslim nor
Protestant are statistically less efficient in providing environmental goods
than Protestant ones.
• There is a coherent and consistent inverted U-shaped relation between
wealth (measured by natural logarithm of per capita GDP) and pollution.
• If we control for the level of development we are still able to confirm the
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